Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-271391 
(43)Date of publication of application : 26.09.2003 



(51)lnt.CI. 


G06F 9/445 
G06F 12/06 




(21)Application number 


2003-060467 (71 Applicant 


SAMSUNG ELECTRONICS CO 






LTD 


(22)Date of filing : 


06.03.2003 (72)lnventor : 


LEE SEOK-HEON 






LEE JAE-YOUNG 






CHOI YOUNG-JOON 






KWON SEOK-CHEON 



(30)Priority 

Priority number : 2002 200277291 Priority date : 06.12.2002 Priority country : KR 

2002 200215856 23.03.2002 KR 

2002 200212356 08.03.2002 KR 



(54) BOOT SYSTEM USING NAND FLASH MEMORY AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To use an NAND flash 
memory. 

SOLUTION: This system having a CPU core, a 
system memory, and an interface for data 
communication between the CPU core and the 
system memory is provided with an NAND flash 
memory for storing at last a boot code, a boot 
strapper for controlling control signal transmission to 
the NAND flash memory, and for receiving the boot 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the system which has an interface for the data communication between a core 
based CPU, a system memory, said core based CPU, and said system memory Control signal 
transmission to the NAND flash memory which stores a boot code at least, and said NAND flash 
memory is controlled. The bootstrapper which accepts the boot code from said NAND flash 
memory through said interface, System BUTINGU actuation is a system characterized by 
including the actuation which reads said boot code from said RAM by said core based CPU 
including RAM which stores said boot code accessed from said NAND flash memory. 
[Claim 2] Said boot code is a system according to claim 1 characterized by including a system 
initialize program and a copy instruction program. 

[Claim 3] Said bootstrapper is a system according to claim 1 characterized by including a NAND 
interface logic in order to carry out the interface of said NAND flash memory. 
[Claim 4] Said bootstrapper is a system according to claim 1 characterized by including RAM for 
storing said boot code. 

[Claim 5] Said RAM is a system according to claim 1 characterized by being located in the 
exterior of said bootstrapper. 

[Claim 6] The system according to claim 1 characterized by including further the delay which 
delays actuation of said core based CPU until said boot code is stored in said RAM. 
[Claim 7] Said delay is a system according to claim 6 characterized by realizing by said 
bootstrapper. 

[Claim 8] Said interface is a system according to claim 1 characterized by realizing by the 
memory controller. 

[Claim 9] Said memory controller is a system according to claim 8 characterized by including a 
NAND interface logic. 

[Claim 10] Said bootstrapper is a system according to claim 9 characterized by including said 
RAM for storing said boot code. 

[Claim 1 1] Said RAM is a system according to claim 9 characterized by being located in the 
exterior of said bootstrapper. 

[Claim 12] Said RAM is a system according to claim 1 characterized by being the cache memory 
connected with said core based CPU through the 1st local bus. 

[Claim 13] The system according to claim 12 characterized by including further the trumpet for 
connecting said bootstrapper with said cache memory. 

[Claim 14] The system according to claim 12 characterized by including further the 2nd local bus 
for connecting said bootstrapper with said cache memory directly. 

[Claim 15] Said interface is a system according to claim 14 characterized by realizing by the 
memory controller. 

[Claim 16] Said memory controller is a system according to claim 14 characterized by including a 
NAND interface logic. 

[Claim 17] Said RAM is a system according to claim 1 characterized by being the cache memory 
connected with said core based CPU through the local bus including said RAM for said 
bootstrapper to store said boot code. 
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[Claim 18] Said interface is a system according to claim 1 characterized by including the means 
for preventing that a system bus is simultaneously accessed by said memory controller and said 
bootstrapper, including further the memory controller for controlling said NAND flash memory 
and said system through said interface and system bus. 

[Claim 19] Said memory controller is a system according to claim 18 characterized by including a 
NAND interface logic. 

[Claim 20] The system characterized by including the NAND flash memory which stores OS 
program at least, and RAM which stores the code by which the data stored in said NAND flash 
memory are copied to said system memory in the system which has an interface for the data 
communication between a core based CPU, a system memory, said core based CPU, and said 
system memory. 

[Claim 21] It is the system according to claim 20 which said OS program is copied to said 
system memory at the time of initialization, and is characterized by said core based CPU 
performing said OS program by accessing said system memory. 

[Claim 22] Said interface is a system according to claim 21 characterized by including a means 
which carries out thing prevention by which said system bus is simultaneously accessed by said 
memory controller and bootstrapper, including further the memory controller which controls said 
NAND flash memory and said system through said interface and system bus. 
[Claim 23] Said memory controller is a system according to claim 22 characterized by including a 
NAND interface logic. 

[Claim 24] In the system which has an interface for the data communication between a core 
based CPU, a system memory, said core based CPU, and said system memory It connects with 
the NAND flash memory which stores a boot code at least through a system bus at said NAND 
flash memory. The bootstrapper which accepts said boot code from said NAND flash memory is 
included. System BUTINGU actuation is a system according to claim 22 characterized by 
including the actuation which reads said boot code from said RAM by said core based CPU 
including RAM for said bootstrapper to store said boot code. 

[Claim 25] Said interface is a system according to claim 24 characterized by including a means 
to prevent that said system bus is simultaneously accessed by said memory controller and 
bootstrapper, including further the memory controller which controls said NAND flash memory 
and said system through said interface and system bus. 

[Claim 26] Said memory controller is a system according to claim 24 characterized by including a 
NAND interface logic. 

[Claim 27] Said core based CPU is a system characterized by performing said OS program by 
accessing said system memory including the NAND flash memory which stores OS program at 
least in the system which has an interface for the data communication between a core based 
CPU, a system memory, said core based CPU, and said system memory, and the copy logical 
circuit to which said OS program is copied by said system memory at the time of the input of a 
system initialization signal. 

[Claim 28] Said interface is a system according to claim 27 characterized by including a means 
to prevent that said system bus is simultaneously accessed by said memory controller and 
bootstrapper, including further the memory controller which controls said NAND flash memory 
and said system through said interface and system bus. 

[Claim 29] Said memory controller is a system according to claim 28 characterized by including a 
NAND interface logic. 

[Claim 30] In the system which has an interface for the data communication between a core 
based CPU, a system memory, said core based CPU, and said system memory The flash memory 
which stores a boot code at least, and the bootstrapper which controls control signal 
transmission to said flash memory, and accepts said boot code from said flash memory through 
said interface, The system characterized by including the 1st and 2nd memory controller which 
controls said flash memory selectively, and the selector which chooses one actuation among said 
1st and 2nd memory controllers according to the class of flash memory. 

[Claim 31] Said flash memory is a system according to claim 30 characterized by being one of 
NOR and NAND flash memories. 
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[Claim 32] For said 2nd memory controller, said 1st memory controller is a system according to 
claim 31 characterized by including a NAND interface logic including a NOR interface logic. 
[Claim 33] The system according to claim 30 characterized by including further RAM which 
stores said boot code inputted from said flash memory. 

[Claim 34] Said selector is a system according to claim 30 characterized by including the 
selection pin for choosing one actuation among said 1st and 2nd memory controllers. 
[Claim 35] The approach characterized by including the phase of storing a boot code in a NAND 
flash memory beforehand, the phase of accepting a system initialization signal, the phase of 
transmitting said boot code to RAM from said NAND flash memory, and the phase of being made 
to perform said boot code in which said core based CPU was stored in said RAM, in the 
approach of driving the computing device which has a core based CPU, a system memory, and a 
memory controller. 

[Claim 36] The approach according to claim 35 characterized by including further the phase of 
making activation of said core based CPU holding until the phase of transmitting said boot code 
to said RAM from said NAND flash memory at the time of the input of said system initialization 
signal is completed. 

[Claim 37] The approach characterized by including the phase of setting initialization 
PARAMITTO as at least one connection pin, the phase of accepting a system initialization signal, 
the phase of transmitting OS program to said system memory from a NAND flash memory, and 
the phase where said core based CPU is made to perform said OS program from said system 
memory, in the approach of driving the computing device which has a core based CPU, a system 
memory, and a memory controller. 

[Claim 38] The approach according to claim 37 characterized by including further the phase of 
setting up the mode register in said system memory using initialization PARAMITTO from said at 
least one connection pin before performing said OS program. 

[Claim 39] In the approach of driving the computing device which has a core based CPU, a 
system memory, and a memory controller The phase of storing OS program beforehand in a 
NAND flash memory, The phase of storing beforehand the data containing the control data for 
causing the data transmission from said NAND flash memory in ROM, The phase of accepting a 
system initialization signal, and the phase where OS program from said NAND flash memory is 
made to be transmitted to said system memory using said control data from said ROM, The 
approach characterized by including the phase where said core based CPU is made to perform 
said OS program from said system memory. 

[Claim 40] The approach according to claim 39 characterized by including further the phase of 
making activation of said core based CPU holding until the phase of transmitting said OS 
program to said RAM from said NAND flash memory at the time of the input of the initialization 
signal of said system is completed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention still more specifically relates to the system driven using 
NAND flash memory equipment, and its BUTINGU approach about the system [ BUTINGU / 
system / a computing device ]. 
[0002] 

[Description of the Prior Art] In the common personal computer or common computing device 
like PDA, the program prepared in BIOS (Basic Input/Output System : BIOS) is performed, when 
a personal computer or a computing device turns on. Many initialization functions are performed 
by performing a BIOS program. The function in which such a function generally checks the 
CMOS setup to custom-made setting setting out (custom settings), The function which carries 
out loading of an interrupt handler and the device driver. The function to perform the power-on 
self-test (power-on-self-test:POST) to the component or peripheral device installed like the 
function which initializes a register and a device management, and a disk drive, The function 
which displays system construction, the function to decide what kind of component can be 
driven, and the function which starts a bootstrapper sequence are included. Usually, a BIOS (or 
BUTINGU) program is stored in ROM, EPROM, or a NOR flash memory. 

[0003] If a BUTINGUPURO gram is stored in ROM, since ROM is nonvolatile, the stored program 
cannot be changed. Even fine modification of the stored program makes exchange of ROM the 
need. When a BUTINGUPURO gram is stored in EPROM, in order to change the stored program, 
the program stored before must be eliminated. EPROM elimination requires a separate 
component or equipment further. If a BUTINGUPURO gram is stored in ROM or EPROM, any 
modification or updating which are required of a BUTINGUPURO gram cannot be performed 
easily, either. The stored program can be eliminated or updated when a BUTINGUPURO gram is 
stored in a NOR flash memory. However, if it compares with a NAND flash memory, a NOR flash 
memory has still larger magnitude to the given memory storage capacity, and its costs of 
manufacture are more high. 

[0004] An example of a system which has the NAND flash memory which stores BIOS shows 
drawing 1 . This is U.S. Patent It is indicated by No.5,535,357. If drawing 1 is referred to, a 
system 10 contains the controller 1 1 for controlling the compound chip 16 and the compound 
chip 16 with which the system bus 17, the NAND flash memory 18, and the internal interface 
block 15 were included, and a system memory 19. A controller 11 is a central processing unit 
CPU, and this has the internal system bus 13 in the core based CPU 12 which performs a 
computing function, the memory controller 14, and a controller 11. The memory controller 14 
uses the internal interface block 1 5 for carrying out the interface of the function which performs 
the memory map between the NAND flash memory 18 and a system memory 19, and is 
performed according to a memory map. The internal interface block 1 5 transmits the data which 
stored temporarily the data of the NAND flash memory in a register or storage equipment like 
RAM, and were temporarily stored through the system bus 17 in the bottom of control of the 
memory controller 14 to a system memory 19. 

[0005] The internal interface block 15 includes the NOR interface logic 29 for carrying out an 
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interface to a system memory 19 or the memory controller 14 through the NAND interface logic 
28 and system bus 17 for carrying out an interface to the NAND flash memory 18. The NOR 
interface logic 29 is a circuit generally used, in order to carry out an interface between a NOR 
flash memory, a memory controller, and/or a system memory. If a flash memory is a NOR flash 
memory, in order to make the signal from a flash memory in agreement with a NOR interface 
method (this contractor calls it a "ROM interface method"), the NAND interface logic 28 is 
unnecessary. A NOR interface method is a data transmission method in which the random 
access of memory is possible according to the address of a cutting tool/word unit. On the other 
hand, as for the data transmission by the NAND interface method, the data of the block unit 
instead of random access are transmitted by the block address and the command. 
[0006] A system 10 transmits the data of the NAND flash memory 18 to the internal interface 
block 15 through the NAND interface logic 28 using a NAND interface method, and transmits 
said data to a system memory 19 through the NOR interface logic 29 using a NOR interface 
method. Since it must go via a NAND interface method and a NOR interface method in order to 
access data from the NAND flash memory 18, a data-access rate falls. Furthermore, the system 
performance of such equipment cannot be optimized. The reason is that time amount required to 
access BUTINGUKODO stored in the flash memory by the memory controller becomes one 
measuring element of system performance. 

[0007] Furthermore, since the logical circuit which all the data of the NAND flash memory 18 
must be loaded to the internal interface block 15, and all supports NAND and a NOR interface is 
required, the magnitude of the internal interface block 15 must be large. Therefore, in the case of 
the system 10 as shown in drawing 1 , costs increase and the engine performance falls. 
[0008] 

[Problem(s) to be Solved by the Invention] The 1st object of this invention is offering the system 
which has the engine performance of a system which improved. 

[0009] The 2nd object of this invention is offering the system which can lower manufacture 
costs. 

[0010] The 3rd object of this invention is offering the system BUTINGU approach which can 
raise the engine performance of a system. 

[0011] The 4th object of this invention is offering the system BUTINGU approach which can 

lower manufacture costs. 

[0012] 

[Means for Solving the Problem] The NAND flash memory in which the system which has an 
interface for the data communication between a core based CPU, a system memory, said core 
based CPU, and said system memory stores a boot code at least, The bootstrapper which 
controls control signal transmission to said NAND flash memory, and accepts the boot code from 
said NAND flash memory through said interface, System BUTINGU actuation includes the 
actuation which reads said boot code from said RAM by said core based CPU including RAM 
which stores said boot code accessed from said NAND flash memory. Desirably, said boot code 
includes a system initialize program and a copy instruction program. 

[0013] According to 1 operation gestalt of this invention, RAM for storing said boot code is 
accumulated into said bootstrapper including a NAND interface logic for said bootstrapper to 
carry out the interface of said NAND flash memory. 

[0014] Said RAM is located in the exterior of said bootstrapper in other operation gestalten. 
[0015] Said system contains further the delay which delays actuation of said core based CPU 
until said boot code is stored in said RAM. Said delay is realized by said bootstrapper and said 
interface is realized by the memory controller. Said memory controller includes the NAND 
interface logic for carrying out the interface of said NAND flash memory by the NAND interface 
method. 

[0016] According to other operation gestalten of this invention, said RAM is the cache memory 
connected with said core based CPU through the 1st local bus. A system contains further the 
trumpet for connecting said bootstrapper with said cache memory. The 2nd local bus connects 
said bootstrapper with said cache memory directly. 

[0017] In order that said system may control said NAND flash memory and said system through 
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said interface and system bus, said interface includes the means for preventing that a system 
bus is simultaneously accessed by said memory controller and said bootstrapper, including a 
memory controller further. 

[0018] According to other operation gestalten of this invention, the system which has an 
interface for the data communication between a core based CPU, a system memory, said core 
based CPU, and said system memory contains the NAND flash memory which stores OS 
program at least, and RAM which stores the code by which the data stored in said NAND flash 
memory are copied to said system memory. Desirably, said OS program is copied to said system 
memory at the time of initialization, and said core based CPU performs said OS program by 
accessing said system memory. 

[0019] Moreover, the NAND flash memory in which the system which has an interface for the 
data communication between a core based CPU, a system memory, said core based CPU, and 
said system memory stores a boot code at least according to other operation gestalten, Connect 
with said NAND flash memory through a system bus, and the bootstrapper which accepts said 
boot code from said NAND flash memory is included. In order that said bootstrapper may store 
said boot code, system BUTINGU actuation includes the actuation which reads said boot code 
from said RAM by said core based CPU including RAM. 

[0020] The NAND flash memory in which the system which has an interface for the data 
communication between a core based CPU, a system memory, said core based CPU, and said 
system memory stores OS program at least in other descriptions of this invention, At the time of 
two or more connection pins for setting up an initialization parameter, and the input of a system 
initialization signal Said core based CPU by accessing said system memory including the copy 
locking circuit to which said OS program is copied by said system memory Performing said OS 
program, system BUTINGU actuation includes the actuation which reads a boot code from said 
RAM by said core based CPU. 

[0021] The flash memory in which the system which has an interface for the data communication 
between a core based CPU, a system memory, said core based CPU, and a system memory 
stores a boot code at least in other descriptions of this invention again, The bootstrapper which 
controls control signal transmission to said flash memory, and accepts said boot code from said 
flash memory through said interface, The 1st and 2nd memory controller which controls said 
flash memory selectively, and the selector which chooses one actuation among said 1st and 2nd 
memory controllers according to the class of flash memory are included. 
[0022] Said flash memory is one of NOR and NAND flash memories. In said 1st memory 
controller, said 2nd memory controller includes a NAND interface logic including a NOR interface 
logic. 

[0023] As for said system, it is desirable to include further RAM which stores said boot code 
inputted from said flash memory. Said selector contains the selection pin for choosing one 
actuation among said 1st and 2nd memory controllers. 

[0024] The method of driving a core based CPU, a system memory, and the computing device 
that has a memory controller includes the phase of storing a boot code in a NAND flash memory 
beforehand, the phase of accepting a system initialization signal, the phase of transmitting said 
boot code to RAM from said NAND flash memory, and the phase of performing said boot code in 
which said core based CPU was stored in said RAM. 

[0025] Such an actuation approach includes further the phase of making activation of said core 
based CPU holding until the phase of transmitting said boot code to said RAM from said NAND 
flash memory at the time of the input of said system initialization signal is completed. 
[0026] 

[Embodiment of the Invention] The system using the NAND flash memory by the operation 
gestalt of this invention is shown in drawing 2 . 

[0027] If drawing_2 is referred to, computing system 20 contains a controller 21, a system bus 
17, the NAND flash memory 18, and a system memory 19. Computing system 20 includes the 
indispensable configuration of the computing device of a system [ BUTINGU / system / PDA, a 
palm computer, laptop, a personal computer, or a system initialize program (generally, it is called 
a boot code) ]. 
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[0028] A controller 21 includes a core based CPU 12, the internal system bus 13, the memory 
controller 1 4, bootstrapper 25, and an interface 27. It can realize to a single semiconductor chip, 
and a controller 21 controls and manages what kind of memory like the NAND flash memory 18 
connected with the system memory 17, and a system memory 19 generally. 
[0029] A system bus 17 is used for the data transmission of a controller 21, the NAND flash 
memory 18, and a system memory 19. 

[0030] The NAND flash memory 18 can store the boot code for BUTINGU [ a system 20 ], and 
can store further an operating system (henceforth OS) and other programs, or data. OS is MS- 
DOS (trademark) or WINDOWS (trademark). This is performed by the controller 21 for operating 
a system 20 after BUTINGU or an initialization process. The data stored in the NAND flash 
memory 18 may be a software code which shows how a demand of a user is based and an 
application program is used with the configuration code of user storage equipment. 
[0031] Desirably, a system memory 19 is DRAM and this operates as main memory which stores 
data, an instruction, and such a thing. 

[0032] A core based CPU 12 performs OS, application, and a program of operation. The internal 
system bus 13 transmits the data from a core based CPU 12 and it, and transmits data between 
the memory controller 14 and bootstrapper 25. 

[0033] According to the operation gestalt of this invention, a boot code is first stored in a NAND 
flash memory before initialization. According to initialization actuation, the boot code stored in 
the NAND flash memory 18 is transmitted to the interior RAM 26 in bootstrapper 25. After 
transfer of a boot code is completed, the boot code containing the initialization code and copy 
loop-formation instruction code of a system is performed by the core based CPU 1 2. When a 
system initialization code is performed, a controller 21, a system memory 19, and a peripheral 
device are initialized. As for copy loop-formation instruction code, the data of OS or others with 
which it was stored are loaded to a system memory 19. The magnitude of other data loaded to 
the interior RAM 26 by OS or the time amount of arbitration from the NAND flash memory is 
decided according to the value specified in boot code, or is determined by the hardware logic in 
bootstrapper 25. If it compares with NOR and a NAND interface logic (refer to drawing 1 ), since 
bootstrapper 25 includes only one NAND interface logic, bootstrapper 25 has small magnitude as 
compared with the interface block 1 5 of drawing 1 . Furthermore, since the interior RAM 26 
stores only a boot code, bootstrapper 25 has a still smaller capacity, when comparing with the 
interface block 15 which stores all the data of the NAND flash memory 18. Therefore, the price 
of the system 20 by this invention is still lower than that of the system of drawing 1 . 
[0034] The memory controller 14 controls and manages memory actuation, and memory 
actuation includes the actuation which stores OS or data stored in the NAND flash memory 18 
in a system memory 1 9 through a system bus 1 7, and the actuation which reads data from a 
system memory 19. In such actuation, the memory controller 14 performs memory-mapping 
actuation between the NAND flash memory 18 and a system memory 19. 
[0035] Next, actuation of the system 20 shown in drawing 2 is explained. When a system 20 
turns on, bootstrapper 25 accepts a system initialization signal (for example, a power-up signal 
and a system-reset signal), and transmits the boot code stored in the NAND flash memory 18 to 
a system memory 1 9. While a boot code is transmitted to the interior RAM 26, bootstrapper 25 
generates the control signal for holding actuation of CPU12. After transmission of a boot code is 
completed, a control signal is reset, it activates and a core based CPU 1 2 performs 
postBUTINGU (post-booting operation) actuation. 

[0036] Moreover, in order to hold actuation of a core based CPU 1 2, delay (not shown) is used in 
a controller 21. For example, a system initialization signal (for example, a power-up signal and a 
system-reset signal) is simultaneously impressed to the bootstrapper 25 and delay which were 
connected with the core based CPU 12. Until after a boot code is transmitted to the interior 
RAM 26 from the NAND flash memory 18, the time of concentration of a system initialization 
signal is delayed. Delay is realized by a delay circuit or software. Delay is set up so that you may 
make it delayed for the same time amount as time amount required for boot code transfer, or it 
for a long time a little. 

[0037] By activation of a core based CPU 12, the boot code stored in the interior RAM 26 is 
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performed. The hardware of a system 20 is initialized by performing the system initialization code 
in a boot code. By performing copy loop-formation instruction code of a boot code, a core based 
CPU 1 2 reads the program or other data like OS which were stored in the NAND flash memory. 
Desirably, this is performed per page through an interface 27 and the NAND interface logic 28 of 
bootstrapper 25. Henceforth, a core based CPU 12 copies a program like the data by which 
reading appearance was carried out, or OS to a system memory 19 through the memory 
controller 1 4 and an interface 27. OS is performed after copy actuation is completed. Therefore, 
when a BUTINGU process is completed, a system 20 is driven by OS from a system memory 19. 
[0038] According to the operation gestalt of this invention, BUTINGU actuation performed is 
performed through a single NAND interface by copying the boot code stored in the NAND flash 
memory 18 to the interior RAM 26, and transmitting OS to a system memory 19 at the degree. 
As the system of drawing 1 showed, when comparing with a two-step interface method (namely, 
a NAND interface method and a NOR interface method), a BUTINGU rate can be realized more 
quickly. 

[0039] The actuation which reads the boot code stored in the NAND flash memory by 
bootstrapper 25, and transmits the boot code by which reading appearance was carried out to 
the interior RAM 26 is explained to a detail below based on drawing 2 and drawing 3 . Drawing 3 
shows the timing chart when reading a boot code from the NAND flash memory by the desirable 
operation gestalt of this invention. 

[0040] Bootstrapper 25 outputs the control signal (for example, CLE, ALE, CE, WE, RE, and R/B) 
for reading the boot code which answered the system initialization signal and was stored in the 
NAND flash memory. A read-out instruction is generated by '00h' with the addresses adO, ad1, 
and ad2. A system initialization signal contains a power-up signal (generated at the time of 
power-up of a system), a system-reset signal, or a re-reset signal. 

[0041] The instruction latch enable signal CLE is activated when a predetermined instruction is 
inputted into the NAND flash memory 18. Address latch enable signal ALE is activated when the 
predetermined address is inputted into the NAND flash memory 18. 

[0042] The NAND flash memory 1 8 answers activation of instruction latch enable signal CLE and 
chip enable signal CE# and write-in enable signal WE#, and receives OOh of read-out instructions 
through a system bus 1 7. Here, "#" means an active low state. 

[0043] The NAND flash memory 1 8 answers activation of address latch enable signal ALE and 
chip enable signal CE# and write-in enable signal WE#, and accepts the address through a 
system bus 17. The number of the generated addresses is set up according to a NAND flash 
memory address step selection signal. 

[0044] The three-step address input operation of the NAND flash memory 18 being shown in 
drawing 3 according to the operation gestalt of this invention, but not being restricted to the 
address input process having shown draw ing 3 can be easily understood to this contractor of 
this field. The address input process which consisted of many phases from three steps or it 
according to the NAND flash memory address step selection signal is used. 
[0045] According to this invention, bootstrapper 25 generates OOh of read-out instructions for 
reading the boot code stored in the NAND flash memory 18, and generates the addresses adO, 
ad1, and ad2 in the degree. According to the addresses adO, ad1, and ad2, reading appearance of 
the stored boot code is carried out to OOh of read-out instructions per page. The data by which 
reading appearance was carried out are temporarily stored in the internal buffer (not shown) of 
the NAND flash memory 18. 

[0046] The actuation which copies data (for example, boot code) to an internal buffer in the 
activation ('low') condition of control signal R/B# is completed. Copy actuation of data (boot 
code: here, DO, D1, D2, D3) is not completed in the deactivation ('yes') condition of control signal 
R/B#. The data DO, D1, D2, and D3 stored in the internal buffer at the time of activation of 
read-out enable signal RE# are transmitted to a system bus 17. Henceforth, the data DO, D1, D2, 
and D3 on a system bus 17 are transmitted to the interior RAM 26. 

[0047] According to the desirable operation gestalt of this invention, bootstrapper 25 answers a 
system initialization signal, holds or delays actuation of a core based CPU 12, and outputs 
control signal CE#, CLE and ALE, WE#, RE#, and R/B# to the NAND flash memory 18 through 
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the NAND interface logic 28 and an interface 27 simultaneously. The data by which reading 
appearance was carried out from the NAND flash memory 18 answer a control signal like CE#, 
CLE and ALE, WE#, RE#, and R/B#, and are transmitted to bootstrapper 25 through the NAND 
interface logic 28 and an interface 27. Bootstrapper 25 stores a boot code in the interior RAM 
26, and cancels the HOLD status of a core based CPU 12. Or a core based CPU 12 is delayed 
time still longer than time amount required to store a boot code in the interior RAM 26. Delay is 
the timer which can be adjusted and is **. Therefore, while a core based CPU 12 is maintained 
by the HOLD status, the boot code stored in the NAND flash memory 18 is transmitted to the 
interior RAM 26. 

[0048] Henceforth, the hardware of a system 20 is initialized by performing the system 
initialization code in the boot code loaded to the interior RAM 26. As for a core based CPU 2, by 
performing copy loop-formation instruction code in a boot code, it is desirable to transmit OS to 
a system memory 19 from the NAND flash memory 18 through the memory controller 14 and an 
interface 27. It can prevent that multiplexing or the data selection circuitry (not shown) within an 
interface 27 carries out multiplexing of the access to a memory bus 1 7, consequently the 
memory controller 14 and bootstrapper 25 access a system bus 17 to it simultaneously. 
[0049] After OS transmission to a system memory 19 is completed, OS from a system memory 
19 is performed and a system 20 is driven by OS. 

[0050] The 2nd operation gestalt of the boot system using the NAND flash memory by this 
invention is shown in drawing 4 . According to this operation gestalt, the interior RAM 33 is 
arranged to the exterior of bootstrapper 32. It is desirable to perform access to the interior RAM 
33 through the internal system bus 13 from bootstrapper 32. Unlike it, the data transmission 
actuation from the NAND flash memory 18 is the same as previous explanation. 
[0051] The 3rd operation gestalt of the boot system using the NAND flash memory by this 
invention is shown in drawing 5 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The drawing in which the computing system which has a general NAND flash memory 
is shown. 

[Drawing 2] The drawing in which the system using the NAND flash memory by the desirable 
operation gestalt of this invention is shown. 

[Drawing 3] The timing chart for explaining the process in which the boot code from a flash 
memory is transmitted. 

[Drawing 4] Other operation gestalten of the computing system by this invention. 
[Drawing 5] Other operation gestalten of the computing system by this invention again. 
[Drawing 6] Other operation gestalten of the computing system by this invention again. 
[Drawing 7] Other operation gestalten of the computing system by this invention again. 
[Drawing 8] Other operation gestalten of the computing system by this invention again. 
[Drawing 9] Other operation gestalten of the computing system by this invention again. 
[Drawing 10] Other operation gestalten of the computing system by this invention again. 
[Drawing 11] Other operation gestalten of the computing system by this invention again. 
[Drawing 12 ] Other operation gestalten of the computing system by this invention again. 
[Drawing 1 3] Other operation gestalten of the computing system by this invention again. 
[Drawing 14] Other operation gestalten of the computing system by this invention again. 
[Drawing 1 5 ] It is the flow chart which shows the procedure which carries out loading of the boot 
code stored in the flash memory by this invention. 
[Description of Notations] 

12 Core Based CPU 

1 3 Internal System Bus 

14 Memory Controller 

1 7 System Bus 

18 NAND Flash Memory 

19 System Memory 

20 System 

21 Controller 

25 Bootstrapper 

26 Interior RAM 

27 Interface 

28 NAND Interface Logic 



[Translation done.] 
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AND777->a^ty 1 8*>&7 i -*£7£' , fe;*t" i 
fc«>K, NAND-r>*7x-X7jj£i:N0Ri' >^7 

t AtttE©— O ©#J]£giS§ £ ft S # 6 T£ 5 c 
[0 0 0 7 ] NAND77'r>ii : E l J 1 8 CD 

■t^TCx-^rtSW >^7x-X7*Uy£' 1 5HD 
- h* 2 nft tttUift 6 ft ^ U NAND»tfNOM> 
* 7 x-X ft±«SaT« n 5>y 2 H»*tR*S co 

fttftUiftSftK bfctfoT, Hlfc*L&J:"3fei' 

[0 0 0 8 ] *m 

C5SM*s*F»UJ;5i:-r-6IIHB] *%B7l©m 1 @ 
it?**. 

[0 0 0 9 ] #3SB©*2B«)tt, Sti£»ffl 

[0010] *5fil5!©SS3 g&5«, ->X:rA©t£|g£rfi] 
±St5i,!:ASTfSy^TA7-f^>^S*aft 

[0 0 11] *SSW©IS4!KjB, MiiRffl 
^T*€5y7fA7 , -f^>^S$Iftt5itT 

[0 0 12] 

[Ra*j»»-r-5fc*©^a] cpu^j, ->xt-a;< 

=E U > t9IB C P U a 7&tf MfE->X7- A /t'J P^ffl^- 
*M©fc&©<>^7x-X£WTa->X?AM;'>& 
<it)7- h 3 — FSrlrKTaN AN D7 7 y/a/t 
U t , WfE N A N D 7 y y v a * * 'J ^© Mff 
SSJWU iWfENAND77y "y=L^^)ii^<nzf-Y 
3-K£OTE-f >:?7x-X£®UTgttAnS7"-h 
Xh7^i, Hfi!HNAND77^iya/ : &U^e7^ 



*, ->Xt^A7'-7V >7*»fmtaiHC PU3 7fc.fc7 
TIMER AM*6OTE^- h 3- KSKJHHTftfls** 
tt. S*b<tt, SufE7*-h3-h'H->7;xA«0fflft7° 
n ^ 7 A fc 3 1!-#^7° n 7* 7 A t tf . 

[0013] *%W(D-mMMm\z£ntt. tumf-h 

7 b7y/mit5!ENAND7 77 va^Ufc-f >^7 
x-^1--5&Si©NAND-r >&7z.-7Uz?y>7*<£ 
tufB'7*— S3 - F£|frrr3fe&©RAM«itifE7" 

10 [0 0 14] flSO*Jfi»*t*^T. ititeRAMttmite 
7*- h 7s h 7 7 A ©fl-W IZfcWT 4 . 
[0 0 15] tafe->X7AteMfe7"-h3-F^WER 
AMfcffKS STfuteC P U3 7©»ff-£iIJESlt- 

u-tast^tf. imbt^ v-\m%iy- hx 

h5v/rc*3IS*U fuiE^>^7x-X«* ; EU3> 
hn-7T?*§?£na. if[f3^ : EU3>l>n-7ftNA 
N D -f > ^ 7 x - X 75 i T Iff f E N A N D 7 7 7 -> a * * 
U H>*'7i-Xt? l fe6(Z)NAND'f>^7x-X 
ni*-y 

20 [0016] *5fiW©ffi©**»*fc±tia, huISR A 
MMJg 1 n-^AX^iil^TtfrfBC P U37 \Z&MZ 
tltz* tyi'a^t'JWS. ->Xx A HWIE^- h X 
h 7 7 *IWMrir r/a/tU catST * fc&© 7 y 
A*3&fcStt. f! 2 n JW\*X H:ffrfE7*- h X h7 

[0 0 17] tWE->*7-AttWtB-f>*7x-*fci/;* 
fA/U *S UT WEN AN D 7 7 y -> a ^ * 'J t iflH 

5*. irfE-f >^7x-XttfifE^ ;: EU3>hn-7t 
30 WfE7-hX h77/'?C«toT->X7 L AA7x!it|W|P#£7 

*-fexan*££fci»ii:T6fc«>©¥assif. 
[0018] *5SW©ffi©*JS»*c«kntf, cpu3 

7^ v'T.T-A^U, jJIHCPUnTRtmiB^xA 

/ ; EUBi©7*-^a«©fcje>©<>^7x-7ft^r-r* 

v7xAtt'>ft< tfeOS7"D^7A&lfmNAN 
D77 7ya^t'Jt- OTfENAND777->i^ ; &U 

5 «t 5 fc:f*n-h*SK , *-r*R am t*^tr. 

<tt, IWSOS7 r n^7Att1SD»3ft^k:, mZzsX^A 
40 ^ ; EUt3t"-$n, BfifECPU37«lufEvX7 L A/ 
^)^7i7^7t^Z.t\Z^-oT, HUieOS7°ny , 7A 

[00 19] *fc«l©*Jt»«fc«tntf, CPU37, 
y7fA^rU, iifECPU37&^MfB->7,7 v A^ ; E 
l Jf B 1©7-^SfS©7cfe©-1' >^7x-7,$rfra->X 
7- Att'>ft < i "b 7- h 3 - H ^IrSTa N AND75 
r>a«'J ->X7\AA*X£ai;Ttii!ENAND7 
^yva^^Utaiigatl. MbENAND7 77->o.^ 
t U 6 StrtET*- h 3 - H & gtf Ana 7"- h X h y v 
50 AtSr^ SutE7-hXh77A«MfE7*-h3-F 
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Kif^ttWE C P U 3 7 \Z <fc r3 TWER AM* 6 MET"- 7 y 7 ->a ^ * U L tc ->7> 5r2»;fl*H 2 ftT 



y^fA/tU, MECPU37RlfiifiEv75rA;< ; E 7?A2 0B3>hO-52 1. yXfA/U17, N 

UMO^-^aflto&fcO'f >*7x-*£%T4->* AND77-r>a>T'J 1 8WyXf A^t'J 1 9£ 

fAH'>S<tfeOS7'P^7A£l!i ! It5NAND7 ^tt. 3>b'a-f A2 OHPDA, A°- 

*»©»*£ ->XxASJHHfcfB*©A7Jli#fc» mf -*-£fc^>7^A1M!ft7°n^A 7 
EOS7n^A£MEv7xA;*tUl;:3fc:-£ns 10 -h3-FiV»5) fc«fcoT7*~ tV 

.tiC-rantf-nry^llKt*^*, MECPU37 5/*xA©3>tf:i-x^ ^filf©^^*)*** 

ISOSTW^ASrHfTU •>7fA7'-f-f >^f&# [0 0 2 8] 3>hD-72 1ttCPU3712, Affi 

ttfflecPU37fc<fcoTtiriERAM*»£>7*-F3-K yXrA/U13, ^tU3>hn-7l4, 7-F7 

&»*ffi-r»fP&^tJ. K5y^2 5SW >^7i-^ 2 7 3>Fn 

[0 0 2 1 ] *5EW©S&«l<0«f«t*^T, CPU3 -72 1 tt^-C^Wft^y 7*^*38^5 - fc*tT«, 

7, yXxA^t'J, tffiCPUnTS^fA^t HftWfc, ^xA^U 1 7 KWSSnfcNAND7 

iJMO^-^afflCDfcAO-f >^7x-^**1-«->^ ^-yv-i^^'J 1 8tyXfA/€'J 1 9 0J;5&£© 

rA WMi < 1 1> 7 F a - F *tt*T 3 75r>a^ «t 5 fc* * U fcftSW LTtfS-T 5. 
*ijfc, ME7^-7->i^ ; EU^©Sija{f^ii*» 20 [0 0 2 9] y^fA/W 1 7 tt3 > F U-y 2 1 , N 

U IWE-f >*7x-7£jICTlME7 5y->;i7t ; EU AND777->i^ : E l J 1 8 WyXfA^t'J 19© 

fr£ME7'-F3-F£gttAtl£7-F7 F^yA" x-*fcai©&©K:ttfflana. 

t. WE7 7^->x^ ; &U^ilKM^WrsmiR7j [0 0 3 0] NAND77'rya«U 1 8H^fA 

S2^t'j3>hD-7t, y^-yya^t'Jffllgl: 2 o £7~tv >^T-5fc*©7- F3- FSrfirEU 

[0 0 2 2] WI277 7ya^tUBNORStfNAN 5. OSiiMS-DOS (Sftftfll) ttttWINDO 

D777->a^t'J©5^-^§. ursas 1**11 ws (%mmm) ts&s. :ntt7"-f^^*tBio 

3>hn-7BNOR^>^7i-Xay'^m> WHfciI8©»K\ ->7^A 2 0 £ftfFr5fc»©3 > F 
ltiE^2^ ; EUn>hn-7SNAND-1'>^7x-7, 30 U-5 2 1 t«toT*ff N AND 7 7 5/ "/i^ 

D3?y*ft«tr. ^'J 1 8fcB?j$$nfc^-*ttffiffl#©B#*S:?lr>T 

[0 0 2 3] ME->7xAtt:, itS777ya^t'J* a-1fffiiK*©*tofc3-F*fc, ^©.fcSCfcfliTW 

6 A* 3 nfc*5E7"- F 3 - H *8f 1ST 3 RAM^S 6 7A ftf Wt 5* &*TV 7 F 7 x 7 3 - FT* 0 * 

fc£tfHi**S*bH. SufBii^glttmifBmi^^2 4. 

^ ; EU3>hD-7C95?-3©iMWT5ft»© [0 0 3 1]ISb<tl yXfA/t'JHHDRA 

MT»0, £tl«x-*, *^fttf-t©J: Stent*!? 

[0 0 2 4] CPU37, yXfA^t'J, Rtf^tU >/ ; EU t UTHrfFT*. 

3>Fn- 7 *#T-i)3>fcfi-x^>^SS*IE»t [0 0 3 2] CPU3712HOSt«)iSrflBff7"D 

NAND777yi^t'Jt7-hn-F^ ^vA**fft*. M'/^tA/U 1 3 ttC PU37 
"fsbftmt^&mt., v7xA£0ffi{tfl^*§ttAn3 40 121:, tlxT^E-tt^SOx-^ftfifcU ^t'J3> 

SlSt, H51S7-hn-F : £Wf2NAND7 5>7->i^ F n-5 1 4 £7*- FX h y yA° 2 5 iOlSJTx-** 

tu*»6RAMfceaif «aiet, otecpu3 7#mw 

ERAMt»*$nfclWffi7*-F3-FS*fTS-&«S [0 0 3 3] *5B93©*«»«K.fcntf, 7-F3-F 

K£**tr. ISlOlftCKf UN AND 7 7 7 y a ^ t 'J l^f 8f 1 

[0025] z<D±t>t£mmijmi. me->7xa»» ^ns„ aj»fl«Mtsfcj:ntt, nand?^^^ 

itim<DAtimz, mfE7— F3— F§i!ENAND7 U 1 8 CBf n&T*- F 3 - F «7- F 7 F 5 y A 2 

j-r/a^'Ji^ me r am tearr a R»a*5£7 s 5 ^ © i*ia$R am 2 6 c&£ $ . 7 - f 3 - f ©e 

n5*TffiBCPU37©|gfT**-;VFSliv5&»* »*«^7Stlfcftfc, v7xA©Mft3-FRl/3h° 

$ 5 iz-gts. -;i/-7^3- F *^ir7- F3-F12CPU371 
[0 0 2 6] 50 2fc«toTlStfSn*. ->^7 1 AajS3ft3-F*!i«*ffS 



f 3 - f ftK*mr»fpt*tj. 

[0 0 2 0] #3S91©te®#*C:i3^T, CPU37, 



[0 0 2 7] H2ft#»fntf, 3>bfi-x^><7*-> 
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mm.m*ifiiBmtezn&. a t°-;k-7°f^a- k«o 

D- FSn*±5Kf5. OS *fcttffi*ORfHfcNA 

tior-i'owa tt^- ha - Ftig Tfgg $ n 

ftilca^TftftSni*, 7*-hXh7yA"2 5 F»3© 
A-Rx7Dy-^l:<t'3T^ni). NOR&tf 
NAND-f >^7x-Xn^y;j7 (BlMU itMW 
*Uf, 7"- hX h5yA°2 5#*— OCONAND-f 10 
x-Xni^7 7©^£^tr©T\ 7*-hXh 7«;^2 5 
ttHl ©-f>^7i-X^D-;/? 1 5ttmLT±Z2 
#/J\£K F*vIdBRAM2 6tfi~7~- ha — K©$- 

£fi?15f5©T, y , -^h77^2 5HNAND77 
7ya«'J 1 8 0l-^T©x-^*S?E1-^-r>^7 

x-x^n^^i 5t«:i6-r*iet, sec/hams* 

[0 0 3 4] «ija>hn-5 1 4«*E UIMMHM 
WL-T'ffJIU ^^Ull^ttNANDy^^Vi^^U 20 
1 8l:S?IStlfeOSSfcHf-^*y^fA;^ 1 7 
SiCT^fA^t'J l 9 fc»*f*»ffi, yXf 

■SfclWtX&^T, ^tU3>hP-7l4BNAND 
1 8 t^rA^t'J 1 9 £©«©* 

[0 0 3 5] ^(C, H2Kii?t&'WA20O|fft 
ttWf*. ->AfA2 O^ON-TSWft, 7*-hXh5 
7/^2 5liy^f AH)SftM («*.!«, 
«*t->7fA'Jt«; HI*) *«H"An, N AND 7 30 
jr/i^t'J l 8£BrJ5anfc7*-ha-h**vXx 
A^EU 1 9l;£It5„ 7"- ha- K^rtaBR AM 2 
6fcfiSan«M, 7"-h7h7yn2 5SCPU12 
©iME£*-^ K-r-5fc»OW«H3^*5S4f«. 7- 
h 3 - H ©fiji^T $ ft&tfcfc, »{t^« "Jt?h 
StU CPUH7 1 2lffitt{^nt#7, h7"-f^ > 
if (pos t-boot ing operat ion) 

[0 0 3 6] Sfc, CPU371 2 ©iijff ft*-* hT 

n>hD-7 2lF«3tT^ 1/- (EbK-B-T*) 40 

m^ns. ghaut, s^^AWHHbflr* 

A7-777 - I§t->7,TAUt7 h€*t) HCPU3 
7 1 2Kl«3n&7*-h7h7iy^2 5 if-/ 
RKHlSlJnSftS . 7- ha- KOTAND77 7 
/^U 1 8*>6rtffl5RAM2 6te»anfcftST->^ 

S„ fo- Fe»fcjMRteW£H-© 

«fiwfc*w, * fett^ni dst*< 3&Ea-&3 ± 5 em 
^ans. 50 
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[0 0 3 7] CPU371 2<DSttftKJ:oT, ftgBR 

am2 6tcsfmanfe7"- ha- H*»*ff an*. 7- 
ha- ^o^fAWa- Hft«fff*i:tlc «fc 

^T> ->7>fA 2 0 OA- H9i7«fb$tl5. 7* 
— ha— Koa tf-;v- 7^ a - h* SUff f 4 lit 

±oT, CPU3712ttNAND777->a^ ; &'Jrt 

*tt*fflT. M£L<tt, ;tl!W>^7i-X2 7t 
7*-hXh7^A2 5©NAND-f>^7x-Xnv?-y 

f 2 8«ai;T^-s?JiM8[fc*ffan4'. wk. cpu 

37 1 2a^ttianfe7 :r -^SfcttOS©J;5^7°n 
^7A^tU3>hn-7 1 4i-f>^7i-X27 

SICT^fA^tu l 9tcatf--rs. atf-®jf^ 
a*3fc7Lfc«fc, os^nsans. i,&^t, 7- 

>^M*n67bfcl»fc, ->7fA 2 0 HyXrA 
[0 0 3 8] *5SW©**»»fc«tn«. NAND77 

■^ya^t'J 1 8rt£Brj£an&7*-ha-h*£i*ig|5R 

AM2 6tCat°-L, -^©^t< OSSvXxAytU 
1 9 teStS^tCtdT, *ff^nii7-r^ >7* 
»^tt*-©NAND-f >^7x-^*ai;Tffbn 
4. BlCWfATwlfciiC. -S-f>^7i- 
Ztt (ffcfeS. NAND-f >^7x-775a;tNO 

R-r >*7x-xt7i0 titmtmiz, -r-7-j>y 

[0 0 3 9] NAND75^->3.^EUP>It^iSianfe 
7*-ha-h£7*-hX h7'^2 5K«fct>T«*tb 

■TilM^ttH 2 Xtf H 3 fcS^TKTBIIIIfcRWaft 

7 y ;* "J 7*- h a - H *mfrQtt%f <D# -1" 3 

[0 0 4 0] 7*- hX h 7 2>A 2 5 «->XxAlO$Hfc{f 
^ fc JS^ b T N A N D 7 5> y ~S a. / =E U £ If ME a ft & 7* 
-h3-F£tt*fflT&»©IWWft* (*»Att, CL 
E, ALE, CE, WE, RE&tfR/B) $UB*T 
-5. ^liiUWh'WadO, adl, ad2i 
*fc '0 0h' T^ans. ^XxAlDlft^BA' 
7-7-y 7"{t* (->XxA©A°7-7 7 7°^fc4fi£an 
5) , y^fAUti; h#5f, SfcaSU-b-7h^$ 

[0 0 4 1] *^7y9H'*-:/;Mf#CLEttiJfje© 
^^NAND7 7-7->i/ ; &U 1 8KA*an-B»IC 

ffitt^ans. 7 h W77N ^-7*;ws^a leu 

3f£©7HU7,^NAND777->i^ ; &U 1 8 iCATj 

[0 0 4 2] NAND77-r>a«U 1 8H#^5'; 
f^f^-7'M^CLE, f77"-f*-7JHtfCE 

#. »Z»*a*-f*-^MS^WE#©}Sttftfci£:ff 
ItyXrA/U 1 7 £ii DTtt^-tB 0 0 h £g 
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3.**»J 1 8t»»anfc^-h3-Httrt«RAM2 

[0 0 4 3] NAND77";-/a«'J 1 6 fc£*£n*. 

^^^^-yjWf^ALE, xy7^*-7*;Hf#C [0 04 8] raRAM2 6CD-FSnfc7*- 

E#RCJt»€rii*-1' ^-^I'ifWE #OSttft:K«4t ha-Fl*3(DyXTAWt3- FftUffl - * - 1 1 <fc 

Hi/^fA/Wl 7ftBi;T7Kl'Xft*frAft4. ot, yXfA 2 0 ©A- F-)i7»«$n5. 7* 

nfc 7 K CDftBN A N D 7 7 y -> a * =t U 7 - h 3 - F ft© 3 hf-Jl/- 7°^ 3 - K £»tT & £ t 

FUXXxv^Kfrefcfi^TKSSft*. C^t, CPU372&, ^^'J3>hn-5 1 4t 

[0 0 44] *5EM©*«»«t«J:ntf, NAND77 -1* >^7x-X 2 7 &ICTNAND77 7>'a^ ; & , J 

r >^^iJ i 8©=g7HU^A7J«l^0 3tS^ 10 1 8 4»6^f A^t'J 1 9 \ZO StfeaiStlSJcS C 

ftTtr>*#, 7KV*A*»g**H3fc*l,fci:£fcffl "T3 ^ t^Mi:L^ < >^7x-X 2 7 rt©V^f7" 

NAND77-r>i^ ; & , J7FW7T AX 1 7 ^©7£-feX£v;i^7'V£ -»^L, ■£©& 

y7 p aKffi^fc<J£oT=a*fc»±-t*T.J:>3*^IS!l**6 ;*^U3>hn-7l 4£7*-h;*.l>'7>.yA2 5j&* 

[0 0 4 5] *«Wt±ntf, 7*-hXF77A2 5(i -t* { t§5. 

NAND77r/a/tU 1 8 KB7jf£2nfc7- h 3- [0 0 4 9] yXf A^tU 1 9^©OS£I^7^ 

P*R»ffit&»OK»Hil/^0 Oh^itU ^© n&»fc. yXfA^lU 1 9*^©OS*t*ffStl, 

*t, 7HWad0, adl, a d 2 flf ->^fA2 0BOSI:ioTl»SnS. 

15$nfc7*-h3-KttgE*aiL/#^0 0hi7KW 20 [0 0 5 0 ] *P^: t t5NAND777ya^ : & , J * 

adO, adl, a d 2 Kfi£oT^-5?*ffifc:tt*aia «JB Lfc7*- h->X7A©fg 2 £ffiJgftgtfBI 4 tSStl 

ns„ tt^aa$tl/tT ; -^ttNAND75-7->i^ : E:U TV**. H©*«»»tJ:ntf, WSBRAM3 3te7*- 

1 8©MA*7 7 7 (gl^-ti-f) C-PtMCBrSSn hXh7yA3 2C»l;EfSn5. 

§ o A3 2*^rtURAM3 3^©7i7-tXttl*l^->X7 L A 

[0 0 4 6] fM#ft*»R/B#©fiH4{fc ( ) AX 1 3SraDTfTfcnSCt^MSb^. -tnigft 

jiP#fc, 7*-h3-F) *fifrt»;7 ?K NAND77 V ->3.*=E U 1 8 6©5*-^e3Uft 

rKnK-fftftfP^SSTt*. WfPfflH»R/B#©* mift©K«ira-T*«. 

?£tt<(t ( Vvf" ) ttttttC 7-* (7*-h3-F: [0 0 5 1 ] *5!fll:j;5NAND77S/i'a« , JS 

CCT, DO, DL D2, D3) ©3t°-K^«^7 fOT L7c7*- h ->X7A©fl 3 jfeNBMfitfH 5 CSSM 

utt^. tt*tab'f*-^JWi*RE#©fittfl:i*fc, 30 tv»*. commmmiz^nu, 7-Fxh77/u2 

ftgGAu^rKSfrji^nfcx-^D 0, DL D2, D #>e>!*]giSR AM 3 3 '\©7y--feXteA7, 3 4 SriiUTff 

X17±(Df-^D0, Dl, D2, D 3 HftgBR AM ya^l'J 1 8 *6©7*-^e3HftfPttft©KWtn— 

2 6fcfiiSn5. ft»RAM3 4^®D-f <f >^Oftft 
[0 0 4 7] *«W©a*UVs*«»»t«tntf, 7- fc, A'X34&W5-tl:i-3T, NAND777 
hXh5-7A2 5tt^fAfflWMfK«SHCP y^t'J 1 8fr67-h3-FSfiyg-r*©fc&5fc 
U37 1 2©»ffft*-;l'F. SfcHjBEStf, Htt WID> ^©&££, vX7Attt^fi±T3;i£^ 
fc, NAND^>^7i-^ny7?2 8M>^7i 

-X2 7$Ii:TNAND777yi^t l J 1 8 fc«*P [0 0 5 2] WII;J;5NAND777ya^t l JS 

fI*|CE#, CLE, ALE, WE#, RE#, R/B 40 L7c7*- h ->X7A©3§ 4 £ffifttttfBI 6 fc^Stl 

#£aj7JT£o NAND777>'a^ ; &U 1 8^e.fe^- T^5. 06 ©->X7A 5 0 «3 > h U-y 5 1 , NA 

tiiSnfcx-^tiCE*, CLE, ALE, WE#, R ND77 7"yi/ ; t l J 1 8, yXrA/U 1 7 Rtf->7. 

E#RtfR/B#©«fc3fc«Wffl5fc£8L-TNAND 7A^U 1 9 &£tf. 

•f >^7x-7.Dv?7^ 2 8 M>^7i-X2 7 $riS [0 0 5 3] n>FD-75 1 «7*- FX F y V A 5 

DT7*-FXF7yA2 5fcfia*an«. 7-FXF5 2, CPU3712, ft«^7A/U13, »RA 

y/^2Btt^-h3-Htrt»RAM2 6fc»«U C MR^t U 3 > h n-5 5 4 /t'J3>FP 

PU371 2©*-^H«»*«HBrr*. CP -554l4NAND'f^7i-7Di?y?28t*t 

U37 1 2tefigBRAM2 6C7*-b3-F£B?jrr3 5. H6 K«l/fcJ:3lC, ft«R AM 5 3 «7*- FX F 

©fc&BfcB#M.fcl3 3&fc*W#M» S&SttS. xV 77/t5 2|*ilCttW***. H4RtfH5lcwbfcJ:5 

l^-ttnWRlffiift^-I'VT*. CPU37 50 (C, 7*-FXF7yA5 2©rt«fcE«an*. -©* 
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^ U 1 9£$iJ$lU NAND^^^S/a^^EU 1 8 5rjS 
fc <k * ^ * U 3 > h n - 5 5 4 |£H 2 t * b fc-f > 

* 7i-7 2 7i;^i, awcs«fu&«ii*ssff-r 

[ 0 0 54] 7*- FX h7«;A5 2«->7.7 L AlO»Hr:{i 
^J&£bTCPUn7 1 2<7)ii{ > ££#— JPFU |5|H# 
t, NAND^f>^7x-Xny7^ 2 8 CiSNAN 
D^>^7i-XM4ffiIbTrayXTA^Ul 3 10 
£iIbTNAND777->i^ ; E , J 1 8CSfK^tlfc7* 
- HS«*ffl-r. E*ft, 7*- FX F 5 7 A 52H 

5 . y^fAaWti^H^ »7 - tf * fcti U -fc ? 

[ 0 0 5 5] 7*-Fri-Ffl©->XxAffl$Hfc:3-F£ 

F^HfTTSHtlCfcoT, CPU3712H^IU3 
> hn-75 4ftKfif*£n;fcOS*»t*.aiU ^©O 20 

1 9^®OSfi3l^7**lfcftfc, yXfA^tU 1 
9*£©OS#ilfT$ft-5. 

[ 0 0 5 6] *SSiam:££NAND777>":i;* ; E l J£ 
fijfll bfc7*- F->Tt-A©I& 5 ^j&JgffitfB 7l;S$n 
TV>5. 3>Fn-7 6 1HCPU3712, 7*- FT 

F77A62, ra->7fA;Ui3, /tUn>hn 

-5 5 4Rtfrtf5RAM6 3££tT. WRAM63* 
7*-FXF7 7*K6 2©fl4SfcE«3ttT^*. 
[ 0 0 5 7] X'-FX F77A6 2tt->^7 l ASJfflfl:fl 30 

*k**utcpu=i7i 2©»fpt*-jn*u nn 

t^ ; EUa>hn-'7 5 4©NAND-r>^7x-xn 
5?7#2 8 ti5NAND-r>^7x-7N*iC&flJfflb 
TNAND777-/a^ ; & l J 1 8 rtCJWKSftfc:/- h 
3-H*l«*ffl-r. Kft, 7*- FX F 77 A 6 2 HAS 
•>7>tAA'X 1 3SSI;tA»RAM6 3fctt*ttiStt 

[0 0 5 8] ^ejfc i§NAND777 ya/^US 
fU/Bb&7*- h->^5rA©S6*Jfi»«*«B8C*3n 
1^5. 3>hD-77 1|j;CPU3712, n-#;y 40 
/U7 5, tfr/a^t'JTS, 77^7 2, 
XrAAXl 3, ^t'j3>fn-7 5 4$.L*'7*-FT 
F77A7 4£^tJ. yyA7 2HV7h7i77*D^ 
5AJ7:HA-F9i7TS§;t*SISLU. rtlH 
^7^t'J 7 3MD, *fctttn*6©7^-fe^ 

fcCPU3712C»*bTB«Sn«. +^7->i^ 
t'J7 3©7£t*l*WttH7©rt«RAM©**iJ:?> 
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[0 0 5 9] ^-V 7->^t'J 7 S^'ftgBvXxAAX 

1 3Sii;T7^tXSn5*^l:, 7-FTF77A 
7 4tt->XrA*oaMtfl#tJ6*bTCPU3 71 2© 

»fes»f. *fctt*-;vFU nwic, nando 

^7i-XD->^2 8fcJ:4NAND-r >^7x-7> 
S3feaflTNAND77^>a^tU 1 8 flKIMI 
S*lfc7*-h3-H*K*HlT. Hft. 7*-F7h77 
A 7 4 «|*rg&->X7\AAX 1 3 S:imt7 yi/^ 

[0 0 6 0] ^y^a^tl) 7 3^n-*;WtX7 5 
*abT7^-feX$nS«^-fc, 7*-FX H7 7A7 4 
By^f AWi^CMLTC P U3 7 1 2©«jf£ 
fctf-^FU EH$fc, NAND y f>^7x-7ny7 
7 2 8£?ij;8bTNAND75y i^^U 1 8rtfc» 
*anfc^-h3-F*tt*ffl1-. 7"-hXh7 
7A7 4&77A (wrapper) 7 2RZSa~tl)V 
AX 7 5ei;T+t7ya^tU 7 3 fcfcBt*Hi;£ft 
fc7- F 3 -F *5SWCJ:S^-H->X7- 
A SWffl bfc ->T tA 7*-tV > 7*S)^« i D 5S < ff to 

[0 0 6 1 ] #^0JC<fc-5NAND75y v'ja/tU £ 
fWbfc7- S->7fA©«7 £llJMItfH9 fcwSft 
3>FD-78 ltt+wS/a^^U 7 3 £7* 
-FXF77A7 4t©MT?'r-^fteaM-*fc»0* 

2 n-#;W?X8 2S£tI. H9©7*-FX F77A7 
4 HJ9 8 ©7*- h T F 7 7 A t [S!-©7?S-e«l^-r2> 0 

[00 6 2] 7*- FX F 77 A7 4 (iyXrASfflfti 
tfciS«l/TCPU37 1 2©»ift£*-;i/FU |W)B# 
fc, /t'j3>hD-7 5 4©NAND'f>^7i-X 
Dy*7?2 8€r?iJfflbTNAND77y->i^ :: EU 1 8 

i*i^iS i isnfc7*-F3-F*^*mr. 7*-f 

X F77A7 4tt/U8 2£iIbT*^7->i^U 7 
3rtfc«*fflSn«:7*-Fn-F**»*ii Df- n 
-HR«eS) tf. ++7-/a/t'J7 3l;7-F3- 
F*»*bfc«fc, ?fc©«iflsttnX8 ZMfflSftSC 

[0 0 6 3] *^BJC<t§NAND777v'rL/ ; &U* 

bfc7*- f->xt"a©^ zmmwim 1 o ess 

nTVi§ 0 3>hD-791ttCPU3712, 
;|/AX7 5, +t7yi/t'J7 3, 77/H2, F*3SB 
->XxAAX13, / ; &'Jn>Fn-7 5 4RlWr+7 
yaRrJ7- FT. F 7 7 A 9 2 ft-^tl. *Y 7 ->3.&tf 
7*- F 7, F 7 7 A 9 2 SfiEStXfe* 1-7^^'J* 
ft 5 7*— FT. F 77 AT* -2>. 
[00 64] ++7 ^iSW- FT F 77 A 9 2 By 
XfAfflftI^t:MtTCPU3 7 1 2©»fP** 
-;PFU ^lB#fc, NAND777yi/tU18fll: 
!ffj&£ttfc7'-F3-F£tt^tB-ro aft, 
Rat7*-FTF7 7A9 2ttfl$->TxAATl 3 5:3 



17 

£T7 Yyyn* 2 ^©^yva^'J StSc^fflan 
JW\*7 7 5*aDT7*-h3-F£n-Ff««fc5fcR 

gans. 

[0 0 6 5] #?gBJt e fc3NAND77>y->3.* ; EU& 
fllffll/fc^-h^T-AOJ89SMII»««»H 1 1 
nTl»*. 3>hn-7l0lHCPU3712, *t 
iJn>hD-754, ntf-nS?yi7^Dy^ 1 0 5, 
ftStyXrA/U 1 3SW->3 >tf> 1 0 6 

tf, 3>hn-7l0 1ttyXfA>t'J19fifflt- 

MRSB^ya>f>l 0 6Sr«ffltTlgSStl 
4. MRSte&fflanSvTvxA^U 1 90W}^- 
F CASK^->ySfeBA7hfflIJ) 
fc^J&RjeStl*. NAND777->a^t'J 
rtT-HKS/^y'A^^y 1 9l:P-F^n5f-^ffl 
*€rStt^-^hO*3C«oT*»6n*. 3K-D 
ityi/'fuyirl 0 5«OSffl.t'5/«Cx-^*fc^NA 
ND77-r>a^t l J 1 SttSflS^nfc-ffiW^X-^ 
SyXfA^t'J 1 9K3K-"r*»ff*»«U 3> 
1 0 lTSi^M-lffl^m. £©* 
*»«fcJ:ntf, 7-h3-Htt*»T*»3, NAND 
75s/5'a* J E l J 1 8 fctfJtSna&Stffcl^. CPU 
37 12®»fe«, yX7\M0»fc«#fcJ&£LT*- 

;n*sn«. hi»k, 3t:-n->^^n«^io5ii 

OS© ! fc5S:T-5'iNAND777->a^ : E l J 1 8T 

SfcKsssna. 3e-»fpa^7;*n&afc, cpu 

3712ttfl5ttftStl, WrA^t'J 1 9f*3©OS# 
^frSnS. ->7fA2 OtttOJfctOStiSffLTB 

[0 0 6 6] •?■©,£ 5 &gei 0 0 KfcV>T, y^fA 

tT^ya >t:> 1 0 6 ©»l8*«fcflteT^7SftS. 
7 - h 3 - F * 3 > F n - ? \z 3 h°-T 5 »fls#ll*3c $ 

[0 0 6 7] *»J;5NAND77";yi^ : E , J«: 

SttTV»*. 3>hD-7ll0BCPU3712, * 
^Un>hn-7 5 4, ftg^>7xAA7 1 3&tfRO 
M7'D-^ 1 1 5£^tr„ ROM7"n77 1 1 

5HB1 lfflab'-Dyy^yn-^ l 0 5£tt#T 
4. vXxAl50»ftn-HRi;NAND7 7 7->i^ ; & 

u 1 8 tBfisanfcx-^^^^A^tu i 9 cat: 

□ 1 1 5lt : f»K'S$n-5. ROM7077115 
SVX7ROM, 777ya^t l JSfctW©<t7M 



10) 2003-271391 
18 

[0 0 6 8]yXTi»S)«OTl:i5ILi, CPUn 
7i 2\m®Litzn, ROM7*n77 1 1 5ttint 

AND777yi^tU 1 8KJMISttfcOSSfcH:- 
iKM&x-*£S'X7^*^ U 1 9fc3b!-T5. 3tf 
-»ft^7 $ ttfcfcfc , CPU3712 tt?£ttft $ 
tU yXfA^t'J 1 9rt©OS#fSfrSft*. f&*> 
•5, 7*-r-f >^ifjf^^7^n4B#t < y^rA 1 1 
10 OttOSfcftffUTMttStt*. 

[0 0 6 9] *i?ll:J:5NAND777ya^ : t , J5 

mm vtzzf- h ->7.t"a©» 1 1 mmm&iflH 1 3 

->XfA 1 2 0 «3 > F □ — 7 12 1, 7' 
-FX h77^2 5, NAND777ya^t'Jl8S 
tf^fA^t'JHS^. 3>hn-7l2lHC 
PU3712> MyXfA;U13RW : EU3>f 
D-7l4&tt5. *5SWfc«fcntf. 7-F7F^<.y 
;t2 5ila>fn-7l2l©^ffl:Ei^n. x7x 
A;U17*IDT3>hn-7l 2 lfcajRWtaHS 

20 anso 

[0 0 7 0] CPU3712fflSfm> ->7xA#J»Hfc 
«*IC*«bT*-^ F^n, 7*- F 7 F 7 yrt 2 5 tt 
|H]P#irNAND77-y->3.^ ; &U 1 8ft©7- Fn-F 
SyXfA/U 1 7£JIU:TRAM2 6£n-F"rS. 
7- F3- F£rt$R AM 2 6 KBtJtbfdgfc, &©K 
ffttB 2 Lfc C 1 £ m-T & 4 . 

[0 0 7 1] *5§BJiCi?.NAND7 7^>'a.^ ; &U& 
fijffl Lfc7- F ->7^A©m 1 2 gfeftj&ffitf B 1 4 
3ttTV»*. ->XfA 1 3 o ten > F P~7 13h 7 
30 7 7ya/tU 1 3 5, yXjA/t'J 1 9|^yXf 
A/Ul 7£^tr„ 3>hD-7 1 3 1SCPU371 
2, NOR-f>^7x-7n-7-y72 9§r#1-§^l^ 
tij3>FD-7l33, NAND<>^7i-Xny 

77*ft5i2^tua>i>D-7i3 4, mmmm 

1 3 6SW7"y3>t>l 3 2&ft5„ « 1 
2^t'j3>hD-7l 3 3, 1 3 4S777yi^t 
U 1 3 5©amc«£^TiiKlfl]S§l 3 6iIioTy7f 

AAxi7KaR»Kaisan«. *7~> 3 >tf>i3 

2 ttmismfl: v c s & \m he g n d \z m% a n 4 . 

40 »l*tU3>hn-5l 3 3SfcRJ:!B2*=Eij3>h 
3-7 1 3 4tt^-7va >t">i 3 2 ^ttii^ffiv c c 

[0 0 7 2] JMBWCfctttf, 777^^'J 1 3 5 
BNOR777ya^ : & l J 1 NAND777ya^ ; & , J 
*fctt«©»«0* i E'JT*«. NOR777ya^t 
'J^777ya^t l J13 5iLTffiffl$nWt fill 
*=El)3>FD-5 1 3 3HNOR-f >^7i-Xn-7 
7?2 9tyX7A/Ul 7$It;TNOR777ya 
50 ^UKS^ans. £©!§££, jSl^U3>hn 
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-7133 j*=EU3>hn-7 1 3 3|*l©-fl£#] 
£NOR< >£7 i-^K&SfflLTx^fA/U 1 

T, yXf A130O3/hn-7l 31BNOR77 
ryi/tW?^ (HAtt, 7*-h3-h\ OSS 

NAND7?y Va^U^^yv-a^tU 1 3 

5ti,Tfi«snntf, i2^tun>ha-7 1 3 4 

HNAND-f>?7i-Xny^2 8 tv7.xAA'7x 
1 7£®£TNAND75y va^tUtSigStt-g), 
£©*-&C, ^2^ ; EU3>hD-7 1 3 4BNAND 
4>9 7 x -^^SCSWffl l/T, El 2 75Sil 1 3 

ya/t'J £ttB3fiirr*. tt*«Jfc. ->7fA 1 3 0 
©3>hn-51 3 1 Vi/^'J 1 3 5fflS^ 

fc««!ttUfc, t — $ <«*.«, ^-H3-F, OSS 

[0 0 7 3 ] *58WtJ:*75y3/a.^ ; E'Jrtfc»«ia 

^*-h*»Hl BfcjSSnT^*. EI273MHI1 3£# 

HH-rna, #0ffi^Lfc7- h ?y natmim 

(idle state)Tf»5 (1508 

W) . 

[0074] ^a^AfflWfcflretejMfLT, 7-h7 

tfT-^©*t*HiU BllWfc, WrAflJCPUt* 

i,H7*-h^-M«»AMi:n- KStl-SSiTCP 
US*—;!' HSfSfefeCf-C (15 1 

mm) . 

[0 0 7 5 ] 7*-h7;h^^A 0 ttB13T^BJLfe73)i^ 
tot, 7 5 7 ->3-* * U rttflffca tifzy'- h n- H 

/USfe(M>^7i-7v5:Ii:T, a>hD-7®fi 

*&ttflfflfcti«U&rt»RAMK:n- FT 3 

(1 5 2RW . 

[0 0 7 6 ] 15 3SB, 7"-h7h7y;mn-K3 

s# 'o' ¥iiai 5 2&mzm?. 

[0077] eso*#sjjj ' o ' T?*n«, -rfcb 

% , 7 5 7 -> a. * t U j§£ $ ft 7*- h n - F 
TOR AMK n- H $ fttttf, 7*-h^h77 A°te7*- 
h3-HSD-Kt«i:tS»7U yXrACCPU 
SffittlfcS-tts (l 5 4gpg) . 

[0 0 7 8 ] yXfA7*-T^>^SCJ:5t, 75 
y->a^tUfceiSnfc^-h3-HaCPU37# 

fcrtflSRAMtn- HSti*. WWRAMCIfllSnft 
7 h n - H t «t o t, 777-ya/t'J fcflfjKS hfc 
fifftcoS^yXrA^^'J 1 9 Cntf-atiS. 
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[0 0 7 9] OS £Pgbfc1-^T©7 p n?7A, 77 
-f Jl/ifcttx-^^^^A^tU 1 9 fcO-F**lfc 
*K. yXfAttyXfA/^'J 1 9fi<DOS\Z£-oX 

fastis. 

[0 0 8 0] eut, *38HJ3K:J;S®l&©«jSfttfIi#£ 
[0 0 8 1 ] 

*56KO*«»ISfc<tnH, NAND7 
RAM2 6fc3f-L, OSS^rA^t 

'j 1 9Ke*r*ctcj:-3T*ffan«^-7 ! --<>^ 

IffttH-fDNAND-f >^7x-^taCTtfton 

i>. Bioy^fArie.nfej;5i:, -g-r>^7x 

-X7j5trfcfc>^ NAND^>£7x-7,7jj££N0 
20 R-O^x-XTJit) ttfcUrraRpfc. *SMBK«fc* 

->7t^a©7*-x^ oa<#ai"f « c tat 

[Bl] H8tt6NAND775»>'a^ ! &'Jtm 

[B2] *»«©a*U>*«»ttfcJ;*NAND7 
7T/a/t'J £ttJB Ufe->7>xA$r^-rElS. 

30 [04] *^BJ(cj;^r:>t 0 i-7"^ >^->XxAO 
ffl©*«fio 
[B5] *55WKJ;*r3>tfi— t 1 -! >y->7fAC 

[B6] *55tHK,t*3>tri— t 1 -/ >^yXjAO 

[H8] *»«l:±53>t!a-f -{ >^«f AC 

40 [B9] **»CJ:«3>i;a-f ^ A© 

[B10] *36WtJ:<53>ea— r^^^^xA 
©£fcffll©il«8. 

[II 1] *^0Jti-5n>h^-T^>^^7^A 
©*fcfl!l©Stffi^H8„ 

[112] *^0J(cisn>t°a-x^>^->7xA 

[Hi 3] *5SWCJ:S3>Ka— f-f>^fA 
©*fcffi©*»^o 
50 [HI 4] *^BJ(CJ;i>3>h°a-x^>^->X7"A 
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tT\ 3= h\\ (T\ ^ tfc fl2 h& 


1 8 




Llal 1 5 J 2p§E93f-_ J;o y ^ 'j y 3- >tt u PU^KriSe 
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2 1 






2 5 




12 CPU=I7 


2 6 


ftgERAM 


1 3 MyXrA/U 


2 7 




14 /tU3>hD-7 


2 8 





1 7 y^rA/U 
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HSffl 2 0 0 3 - 2 7 1 3 9 1 



[S3] 



R/BU ~ I ■ jj 

DATA rWT - HldnTadil - radri r-r [ID QD | 
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CE#,CLE 
ALE,VE# 
RE#,R/B# 
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